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合成(2S, 3S)-L-733,060的关键中间体 3-哌啶醇 10，再经已知的步骤合成了 SP
拮抗剂(2S, 3S)-L-733,060。整个路线从 L-谷氨酸出发，经十步合成了目标分子，




























改进：1、用 NH2OH 代替 NH2OCH3形成肟，减少了合成步骤；2、用吸电子
基团乙酰基代替供电子基团 CH3保护肟的羟基，进行立体选择性还原的结果比























位羟基的构型转化得到合成(2R, 3R)-L-733,061 的关键中间体 13，再经已知的

































4j 6j 13  
六、利用多用途合成砌块 1，经关键步骤格氏加成-还原脱氧化反应和 1,3-
邻基参与下的胺基对 C3位的亲核取代反应合成了化合物 15，再经 Na-Hg齐还







































































































































Piperidine alkaloids are widespread in nature and many piperidine-ring 
containing compounds exhibit significant biological activities. Consequently, the 
asymmetric synthese of these compounds have attracted much attention. 
Selectivity and flexibility are among the major concern in organic synthesis. 
Development of multifunctional chiral non-racemic building blocks or synthons has 
been proven to be a powerful strategy to suite the need of both versatility and 
flexibility. The aim of this thesis was to develop 3-hydroxyglutarimide 1 as a 
multifunctional synthon and the use of this synthon to the asymmetric synthese of 
(2S, 3S)-L-733,060, (2S, 3S)-CP-99,994 and deoxocassine. The main results and 
observations from these studies are listed as follows. 
1. A three-steps procedure (diazodation, amidation and ring expansion) was 
established to convert cheap and easily available (S)-glutamic acid into the desired 
(S)-N-(4-methoxybenzyl)-3-hydroxyglutarimide 1. The method is simple, high- 




















2. Detailed studies on the regio- and diastereo-selective reductive alkylation of 
(S)-N- (4-methoxybenzyl)-3-benzyloxyglutarimide 2 were undertaken. The results 
showed that the addition of RMgX to (S)-N- (4-methoxybenzyl)-3-benzyloxy 
glutarimide 2 occurred regioselectively at C-2 carbonyl to yield N,O-acetals 4 with 
good diastereoselectivity (C2/C6=86/14-100/0) and good yield (72-88%). It is 
important to note that substantial amounts of tautomeric ring-opening products 
(keto amides) 5 (10-81%) were obtained when the addition performed at –20 oC. 
The diastereomeric mixture of 4 and 5 were reduced with triethylsilane in the 














(trans/cis=92/8-98/2) and good yield (77-95%). The regio- and diastereo-selective 
reductive alkylation opens a versatile entrance to chiral non-racemic (5S, 
























3. Based on the multifunctional chiral non-racemic synthon 1, enantioselective 
total synthesis of non-peptidic neurokinin NK1 receptor antagonist (2S, 
3S)-L-733,060 (overall yield 15% from (S)-glutamic acid) was achieved using 
Lewis acid-promoted Si to C2 phenyl group migration of 8 as the key step. The 
Lewis acid-promoted Si to C2 phenyl group migration of 8 or 9 was in high 
diastereoselectivity (>95% cis). This phenyl group migration reaction provides an 





















4. Based on the multifunctional chiral non-racemic synthon 1, an 
enantioselective total synthesis of non-peptidic neurokinin NK1 receptor antagonist 
(2S, 3S)-CP-99,994  was accomplished in 12% overall yield from (S)-glutamic 
acid by using 10. The key steps were diastereoselective borane reduction of a cyclic 
oxime ester to afford (2S, 3S)-disubstituted piperidine derivative 11 as a major 




































enantioselective total synthesis of antagonist (2R, 3R)-L-733061 was achieved in 
13% overall yield from (S)-glutamic acid via the key intermediate (2R, 3R)-13. The 
reductive phenylation of (S)-2 provided (5S, 6R)-6j. Other key steps included Swern 




















6. It was observed that sulphonate 79 or 80 failed to react with amine to yield 
(2R, 3R)-3-aminopiperidine. In order to install amino group at C3, sulphonate 14 
was designed and synthesized. Thus, sulphonate 14 reacted with sulphonamide 85 
to afford compound 15 with (2R, 3S)-configuration retension instead of the 
































7. Based on the multifunctional chiral non-racemic synthon 16, an 
enantioselective total synthesis of 2,6-disubstituted 3-hydroxypiperidine 
(-)-deoxocassine was achieved in 8% overall yield from (S)-glutamic acid. The key 
steps were N-α -lithiation of 16 and nucleophilic addition of 6-lithiated 














aldehyde 17. By this methodology 2,3,6-trisubstituted piperidine 17 was obtained as 

















8. Finally, deprotonation of (5S, 6R)-6k with s-BuLi followed diasereoselective 
benzylation with BnBr gave a separable diastereomeric mixture of 18 and its 
diastereomer in 6:1 ratio. 18 was then subjected to hydrogenolysis conditions to 


































































(S)-型的活性比(R)-型高 35 倍（图 1.2）。又如，实验表明具有潜在应用前景的


















































(+)-Prosopinine 是从 Prosopis africana3a 分离得到的 7 种生物碱中的一种。
(-)-cassine是从 Cassia excelsa 的叶、梗中提取得到的，其结构于 1963年被确
定，绝对构型也于 1969年被确定 3b。这些 2,3,6-三取代的哌啶生物碱有着广泛
的生物活性，具有麻醉、止痛、抗癌、抗菌活性。最近，有报道(-)-cassine 具
有抗 Staphylococcus aureus 的生物活性 3b。又如，febrifugine 和 isofebrifugine
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